The availability of Salmonella typhimurium mutants with known mutational blocks in the biosynthesis of cell-wall lipopolysaccharides (6, 8, 9, 10) provided an opportunity to investigate some of the biological properties of endotoxin preparations isolated from such mutants. Others previously tested the lethal effect of killed cells and of endotoxins from some mutant strains (7) . They reported that endotoxins derived from a number of mutant strains differ in yield per cell but, when adjusted to equal weight, show no difference in lethality for mice. In these earlier investigations, no data were collected in regard to the capability of endotoxin preparation derived from different mutants to increase host resistance to gram-negative infections ("protection"). In the present study, both lethal effects and the protective activity against Pseudomonas aeruginosa infections were determined in mice for endotoxins I derived from wild-type S. typhimurium cells and from several mutants thereof with known differences in cell wall constitution (Fig. 1.) 
MATERIALS AND METHODS
The strains employed are listed in Table 1 . All of the cultures were checked for colonial morphology; since Nikaido's LT2 contained two colony types, this culture was purified by picking a single colony isolate of the smoother type.
Endotoxins from these mutants were extracted by the Westphal phenol-water method (12) . In addition, it was found that endotoxin from the Rd mutant (SL1032) was of extremely low toxicity (Fig. 2) . Extracts of the heptoseless mutant (G30/C21) produced no toxicity even at 200 ,ug per mouse (Fig. 2) . Table 3 summarizes data on the endotoxinelicited increase in resistance to infection with P. aeruginosa. Except for the extract from the heptoseless mutant (G30/C21), which failed to produce any protection, no significant differences in protectivity were noted in several separate trials. The lack of a clear dose response, such as is apparent in the data of Table 3 , is frequently encountered in such tests with bacterial endotoxins (11) . DIscussIoN It is apparent that there are significant differences in mouse lethality of endotoxins from related mutant types and that these differences are correlated with the complexity of the respective cell wall polysaccharides. No toxic effects were encountered with material extracted by the phenol-water procedure from heptoseless mutants, and relatively low toxicity characterized endotoxins from mutants that possessed the heptose-phosphate backbone only or from mutants that possessed this backbone plus glucose. Toxicity is more pronounced when additional sugars are part of the polysaccharide molecule of the mutant type. Since endotoxin from the Rothfield LT2(698) strain displayed greater toxicity than the Nikaido LT2 endotoxin and since the "heptose only" mutant (SL1032) originated from Rothfield's LT2(698), whereas LT2-M1 was derived from Nikaido's LT2, the data suggest that the toxicity of the more "naked" SL1032 may be less than the glucose-containing material from LT2-Ml. It is perhaps noteworthy that an independently derived UDPgal-4-epimeraseless mutant, derived from another wild strain, also displayed low toxicity, which suggests that the differences are mutant-dependent rather than strain-dependent.
It is well established that, for any given preparative method, individual batches of endotoxin derived from the very same strain can differ considerably in their toxicity for mice. However, it should be noted that the differences in LD5o observed with the preparations derived from some of the mutants here tested are significantly greater than the slight differences that were found in the present study among individual endotoxin batches from the same mutapt. The basis for such a dissociation is still obscure. In view of prior evidence for the triggering of endotoxin-elicited events by antigen-antibody reactions on cell surfaces (1, 4, 5) , it can be suggested that either the extent of such triggering reaction or the target cell involved may differ as a function of the polysaccharide constitution of the endotoxin used. It may well be that a dissociation of various biological properties can be accomplished more effectively by the bacterium than by the chemist. 
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